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HOECHST AKTIENGESELLSCHAFT HOE 91/F 150 Dr. WS/AP 

Description 

Novel suspoemulsions based on f enoxaprop-ethyl 

The invention relates to suspoemulsions based on fenoxa- 
prop-ethyl. Suspoemulsions (SE) of various types are 
5 described, for example, in EP-A-0117999, U.S. Patent 
4824663, EP-A-0289356 , EP-A-0261492 and EP-A-0143099 . A 
review of the latest art in the field of suspoemulsions 
is to be found on the one hand in Pestic. Sci. 1990, 29, 
451 - 465 (Recent Development in Suspoemulsions, 

10 P. Mulqueen et al.) and on the other hand in Pestic. Sci. 
1990, 29, 437 - 449 (Trends in the Formulation of 
Pesticides - An Overview, D. Seaman). It is furthermore 
known that a formulation depends very much on the active 
compounds contained therein. The influence of the active 

15 compounds then manifests itself quite decisively in the 
nature and composition of surfactants in these multiphase 
formulations. The corresponding solvent for the phase 
which is to be emulsified and in which one or more active 
compounds are dissolved also plays an important role 

20 here. 

Already existing, known systems - such as, for example, 
those mentioned above - therefore cannot always be 
resorted to for the preparation of suspoemulsions of 
novel active compounds, such as, for example, fenoxaprop- 

25 ethyl, with representatives from the novel class of 
sulfonylureas, such as, for example, amidosulfuron, or 
the already known phenylurea derivatives, such as, for 
example, isoproturon. Fenoxaprop-ethyl thus does not have 
too good a solubility in phthalic acid esters 

30 (EP-A-0177999) , while it has a very good solubility in 
aromatic solvents such as xylene or ethylbenzene, or in 
mixtures of aromatics, such as, for example, the solvents 
of the •solvesso series from Esso. Nevertheless, no 
particularly stable emulsion can be formed from fenoxa- 

35 prop-ethyl in such solvents with block polymers 
(EP-A-0261492) or "graft copolymers 0 (EP-A-0289356 or 
GB Patent 2026341 A) in dispersion-containing water. 
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It has now been found, surprisingly, that storag -stable 
and technologically problem-free suspoemulsions of 
fenoxaprop-ethyl with herbicides from the sulfonylurea 
series, for example amidosulf uron, or from the phenylurea 
5 series, for example isoproturon, can be prepared with the 
aid of a certain solvent and surfactant combination. 
Moreover/ in the case of amidosulfuron virtually no 
chemical degradation of the active compound is found, 
although this could be expected on the basis of the 

10 chemical structure. Phenylurea derivatives, such as 
isoproturon, are stable in aqueous dispersions. Safeners 
can also be added to these suspoemulsions. This also 
particularly applies to fenoxaprop-ethyl if, for example, 
it is dissolved in the organic phase in combination with 

15 the safener ethyl 1- (2 , 4-dichlorophenyl)-5-trichloro- 
methyl-( 1H)-1,2 ,4-triazole-3-carboxylate (EP-A-0174562 ) . 
No interactions which have adverse effects on the 
stability and action of the system take place between the 
safener and the fenoxaprop-ethyl in the system described. 

20 The invention therefore relates to suspoemulsions which 
comprise fenoxaprop-ethyl, at least one herbicidal active 
compound from the sulfonylurea series and/or from the 
phenylurea series, an aromatic solvent or solvent mixture 
and a surfactant combination of ethoxylated tristyryl- 

25 phenol and ethoxylated sterically modified synthesis 
alcohol of average chain length C 13f each of which can be 
phosphated and neutralized with alkali or amine. 

Fenoxaprop-ethyl can be employed as a stereoisomer 
mixture (for example as the racemate) or in the form of 
30 the D(+) -isomer f enoxaprop-P-ethyl . 

Possible herbicides from the sulfonylurea series are 
pyrimidine- or triazinylaminocarbonyl- [benzene- , 
pyridine-, pyrazole-, thiophene- and (alkylsulfonyl)- 
alkylamino-]-sulf amides. Preferred substituents on the 
35 pyrimidine ring or triazine ring are alkoxy, alkyl. 
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haloalkoxy, haloalkyl, halogen or dimethyl amino, it being 
possible for all the substituents to be combin d inde- 
pendently of on another. Preferr d substitu nts in th 
benzene, pyridine, pyrazol , thiophene or (alkylsul- 
5 f onyl ) alkylamino part are alkyl, alkoxy, halogen, nitro, 
alkoxycarbonyl , aminocarbonyl , alkylaminocarbonyl , 
dialkylaminocarbonyl, alkoxyaminocarbonyl , alkyl, alkoxy- 
aminocarbonyl, haloalkoxy, haloalkyl, alkylcarbonyl , 
alkoxyalkyl and (alkanesulfonyl) alkylamino. 

10 Examples of suitable sulfonylureas are 

1) phenyl- and benzyl sulfonylureas and related compounds, 
for example l-(2-chlorophenylsulfonyl)-3-(4-methoxy-6- 
methyl-l,3,5-triazin-2-yl)-urea (chlorsulfuron) , 
1- ( 2-ethoxycarbonylphenylsulf onyl ) -3- ( 4 -chloro- 6 -methoxy- 

15 pyrimidin-2-yl ) -urea ( chlorimuron-ethyl ) , 

1- ( 2-methoxyphenylsulf onyl ) -3- ( 4 -met hoxy- 6 -methyl- 1 , 3 , 5- 
triazin-2-yl ) -urea (metsulf uron-methyl ) , 
1- ( 2-chloroethoxy-phenylsulf onyl ) -3- ( 4-methoxy-6-raethyl- 
l,3,5-triazin-2-yl)-urea (triasulf uron) , 

20 1- ( 2-methoxycarbonyl-phenylsulf onyl ) -3- ( 4 , 6 -dimethyl - 
pyrimidin-2-yl)-urea ( sulf ometuron-methyl ) , 
1- ( 2-methoxycarbonylphenylsulf onyl ) -3- ( 4-methoxy-6 - 
methyl- 1 , 3 , 5-triazin-2-yl ) -3-methylurea ( tribenuron- 

methyl ) 

25 1- ( 2-methoxycarbonylbenzylsulf onyl ) - 3- ( 4 , 6-dimethoxy- 
pyrimidin-2-yl ) -urea (bensulf uron-methyl ) 
1- ( 2-methoxycarbonylphenylsulf onyl ) -3- ( 4 , 6 -bis- ( difluoro- 
me thoxy ) -pyr imidin- 2 -y 1 ) -urea ( pr imisul f uron-methyl ) , 
3- ( 4 -ethyl- 6 -methoxy- 1 , 3 , 5-triazin-2-yl ) -1- ( 2 , 3-dihydrb- 

30 1, l-dioxo-2-methylbenzo[b]thiophene-7-sulfonyl)-\irea (see 
EP-A-79683) and 

3 - ( 4-ethoxy-6 -ethyl- 1 , 3 , 5-triazin-2-yl ) -1- ( 2 , 3-dihydro- 
1, l-dioxo-2-methylbenzo[b]thiophene-7-sulf onyl) -urea 
(see EP-A-79683), 
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2) thienylsulfonylureas, for example 

1- (2-methoxycarbonylthiophen-3-yl) -3 -4-methoxy-6-methyl - 
1,3, 5-triazin-2-yl) -urea (thif ensulf uron-methyl) , 

3) pyrazolylsulf onylureas, for example 

5 1- (4-ethoxycarbonyl-l-methylpyrazol-5-yl-sulfonyl) -3- (4 , 6- 
dimethoxypyrimidin-2-yl) -urea (pyrazosulf uron-methyl) and 
methyl 3-chloro-5- (4 , 6-dimethoxypyrimidin-2- 
yl carbamoyl sulfamoyl) - 1 -methyl -pyrazole-4 -carboxylate (see 
EP-A-282613) , 

10 4) sulfonyldiamide derivatives, for example 
3- (4 , 6-dimethoxypyrimidin-2-yl) - 1-N-methyl-N- 
methylsulf onylaminosulf onyl ) -urea (amidosulf uron) and 
structural analogs (see EP-A-0131258 and Z. Pfl. Krankh. 
Pfl. Schutz, Special Edition XII, 489-497 (1990)), 

15 5) pyridylsulfonylureas, for example l-(3-N,N- 

dimethylaminocarbonylpyridin-2-yl-sulfonyl) -3- (4,6- 
dimethoxypyrimidin-2-yl) -urea (nicosulf uron) , 1- (3- 
ethylsulfonylpyridin-2-yl-sulfonyl) -3- (4 , 6-dimethoxy- 
pyrimidin-2-yl) -urea (DPX-E 9636, see Brighton Crop Prot . 

20 Conf. - Weeds - 1989, page 23 et seq.) and 

pyridylsulfonylureas such as are described in German Patent 
Applications Publication Nos. DE-A 4000503 and DE-A 4030577, 
preferably those of the formula I or salts thereof. 



25 



in which 




(I) 



E is CH or N, preferably CH, 
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R 8 is iodine or NR 13 R 14 , 

R 9 is hydrogen, halogen, cyano, (Cj-Ca) -alkyl, (C a -C 3 )- 
alkoxy , ( C^C^ ) -haloalkyl , ( d-Cg ) -haloalkoxy , 
( C1-C3 ) -alkylmercapto , ( d-Cg ) -alkoxy- ( C 2 -C 3 ) -alkyl , 
(Ci-CaJ-alkoxy-carbonyl, mono- or di- (d-d) -alkyl - 
amino, (C 1 -C 3 )-alkyl-sulf inyl or -sulfonyl, S0 2 -NR°R b 
or CO-NR a R b , in particular H, 

R a and R b independently of one another are hydrogen, 
(Cj-Cg) -alkyl, (C^-CaJ-alkenyl , (Cj-CgJ-alkynyl or 
together -(CH 2 ),-, -(CH 2 ) 5 - or (CH 2 ) 2 -0-(CH 2 ) 2 -, 

R 10 is H or CH 3 , 

R 11 is halogen, (C x -C z ) -alkyl, (C x -C 2 ) -alkoxy, (C x -C a )- 
haloalkyl, preferably CF 3 , or (C a -C 2 ) -haloalkoxy, 
preferably 0CHF 2 or OCH 2 CF 3 , 

R 12 is (C x -C z ) -alkyl , (C x -C 2 ) -haloalkoxy, preferably 
OCHF 2 , or (Ci-Cz) -alkoxy and 

R 13 is (Ci-C,) -alkyl and R" is (d-CJ-alkylsulfonyl, or 
R 13 and R u together are a chain of the formula 
-(CH 2 ) 3 S0 2 - or -(CH 2 ) 4 S0 2 -, for example 3-(4,6-dimeth- 
oxypyrimidin-2-yl ) -1- ( 3-N-methylsulf onyl-N-methyl- 
aminopyridin-2-yl ) -sulfonylurea, and 

6) alkoxyphenoxysulfonylureas such as are described in 
EP-A-0342569, preferably those of the formula II or salts 
thereof , 



R 1 8 



(Ris)«- 




in which 

E is CH or H, preferably CH, 

R is ethoxy, propoxy or isopropoxy, 

R 16 is hydrogen, halogen, nitro, CF 3 , CN, ( C X -C A ) -alkyl , 
(C x -C«) -alkoxy, (C l -C 4 )-alkyljnercapto or 
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(Ci-C 3 )-alkoxy-carbonyl, preferably in the 6-position 
on the phenyl ring, 
n is 1, 2 or 3, preferably 1, 

R 17 is hydrogen, (Ci-CO-alkyl or (C 3 -C A )-alkenyl, 
5 R 18 and R 19 independently of one another are halogen, 
( c i~ c 2) -alkyl , ( C x -C 2 ) -alkoxy , ( C t -C 2 ) -halpalkyl , 
(Ci-Cg) -haloalkoxy or ( Ci-C 2 ) -alkoxy- (C x -C 2 ) - 
alkyl, preferably OCH 3 or CH 3f for example 
3- ( 4 , 6-dimethoxypyrimidin-2-yl ) -1- ( 2-ethoxy- 
10 phenoxy) -sulfonylurea, 

and other related sulfonylurea derivatives and mixtures 
thereof. Amidosulfuron and/or isoproturon are preferred. 

Examples of suitable phenylurea derivatives are isoprotu- 
ron, diuron, chlortoluron, monolinuron, linuron, neburon, 
15 monuron, fluometuron, fenuron, siduron, terbuthuron, 
chlorbromuron and tetraf luoron. 

The content of f enoxaprop-ethyl is preferably 0.1 to 20 % 
by weight, in particular 0.2 to 10 % by weight. 

The content of sulfonylurea derivatives and/or phenylurea 
20 derivatives, preferably of sulfonyldiamide derivatives or 
isoproturon, is in general preferably 0.1 to 60 %. by 
weight, in particular 1 to 45 % by weight, amidosulfuron 
in particular also being employed in somewhat smaller 
amounts (preferably 0.1 to 30 % by weight, in particular 
25 0.2 to 15 % by weight). 

Possible preferred solvent combinations are aromatic 
solvents which are derived from benzene, such as xylene, 
mesitylene, indane, diisopropylbenzene and higher homo- 
logs, as well as solvents from the e Solvesso series from 
30 Esso or a mixture of the solvents mentioned. A naturally 
occurring oil of animal or vegetable origin is preferably 
added to these solvents or solvent mixtures, it being 
possible for the ratio of oil to aromatic to be 1*1 to 
1:100, but preferably 1:4 to 1:50. The addition of 
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naturally occurring oils not only brings about an im- 
provement in the shear stability of the system, which is 
essential for preparation and storage, but can also 
additionally increase the penetration properties. The 
5 addition of a vegetable oil, such as rapeseed oil, is 
preferred. The total solvent content is preferably 2 to 
70 % by weight, in particular 3 to 50 % by weight. 

A possible surfactant mixture according to the invention 
is a combination of ethoxylated tristyrylphenols and 

10 ethoxylated, sterically modified synthesis alcohol of 
average chain length C 13 (isotridecyl alcohol), which can 
also be phosphated and neutralized with alkali or amines. 
0.1 to 30 % by weight, preferably 0.5 to 20 % by weight, 
of the surfactant mixture is added. The degree of ethox- 

15 ylation in the case of the tristyrylphenol derivatives 
can be between 10 and 40, but prefer ably between 14 
and 28. The degree of ethoxylation of the isotridecyl 
alcohol can be between 2 and 20, preferably between 4 
and 14. The tristyrylphenol derivatives are marketed, for 

20 example, under the trade names *Soprophor BSU, 
*Soprophor 3D33, ®Soprophor FI>, *Soprophor CY/8, 
®Soprophor S/25, e Soprophor FL/60, *Soprophor FLK (Rhone 
Poulenc), Hoe S 3474, Hoe S 3475 and Hoe S 3775; the 
isotridecyl alcohol derivatives are from the e Genapol X 

25 series (Hoechst) . The ratio of ethoxylated tristyryl- 
phenol derivatives to ethoxylated isotridecyl alcohol 
derivatives is 25:1 to 1:35, preferably 4:1 to 1:8. 

Formulations which contain only tristyrylphenol deriva- 
tives, that is to say not the surfactant mixture accord- 
30 ing to the invention, are not stable to shear in the 
present case and have a marked tendency to agglomerate 
(see examples). 

Another unexpected advantage is that this surfactant 
combination is accompanied by a significant improvement 
35 in the biological action. Experiments have shown 
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(Table II) that, for example in the case of the combina- 
tion isoproturon:fenoxaprop-ethyl, formulations with the 
above surfactant mixture wer significantly better than 
comparable tank mixtures with the commercially available 
5 individual formulations or if, for example, ethoxylated 
isotridecyl alcohol was replaced by similar wetting 
agents, such as ®Genapol I*RO. 

The formulations according to the invention can comprise 
a dodecyl- or tridecylbenzenesulfonate in an amount of 
10 0.01 - 12 % by weight as an additional surfactant which 
helps to improve the properties of dispersal of the 
stably suspended particle but is not essential. Thus, for 
example, *Maranil (dodecylbenzene sulfonate Na salt) from 
Henkel can be employed as a paste or powder. 

15 Possible additional surfactants are furthermore those 
polyacrylic acid derivatives such as can be obtained, for 
example, under the trade names "Sokalan CP10 (BASF), the 
*Geropon series (HB, DA, DG) (Rhone Poulenc) or the 
*Dispersant series (Rhone Poulenc) or the *Degapas series 

20 (Degussa) • 

•Sokalan CP10 is a modified Na polyacrylate of low molec- 
ular weight, which is prepared by a special polymeriza- 
tion process (BASF Techn. Info TI/P 3039 d of 1988. ). 

The *Geropon types HB, DA and DG and *Dispersant HB and FB 
25 are, according to the Rhone-Poulenc data sheet of 1979 
and 1989, alkali metal polyacrylates which are available 
both in liquid and in solid form. 

The *Degapas series are also alkali metal or ammonium 
salts of polyacrylic acid derivatives. 

30 Up to 25 % by weight, preferably up to 15 % by weight, of 
commercially available auxiliaries, such as wetting 
agents, dispersing agents, foam suppressants, thickeners;, 
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preservatives and antifreeze agents , can furthermore also 
additionally be added. 

Exampl s of possible additional wetting and dispersing 
agents are tributylphenol polyglycol ethers, such as the 
5 e Sapogenat T brands (Hoechst) or nonylphenol polyglycol 
ethers, such as the *Arkopal N brands (Hoechst). 

Suitable foam suppressants are, for example, those based 
on silicone, such as those from the *Silcolapse series 
(Rhone Poulenc), SE 39 or antifoam agent SH (Wacker) . 

10 Thickeners can be inorganic or organic in nature; they 
can also be combined. Suitable thickeners are, for 
example, those based on aluminum, xanthan, methylcel- 
lulose, polysaccharide, alkaline earth metal silicate, 
gelatine and polyvinyl alcohol, such as, for example, 

15 *Bentone EW, Veegum, ®Rhodopol 23 or *Kel2an S« 

If necessary, preservatives are used, for example those 
based on formaldehyde, benzoic acid and triphenyltin, 
such as, for example, *Kobate C. 

Antifreeze agents, such as urea, salts, polyols (for 
20 example glycol, propylene glycol or glycerol) or sugars, 
can furthermore also be added. 

The invention furthermore relates to a method of combat- 
ing undesirable plant growth, which comprises applying a 
formulation according to the invention to plants, plant 
25 seeds or the cultivation area. 

Suspoemulsions according to the invention are advantage- 
ously prepared from the individual dispersions of the 
dispersed active compounds, such as are used, for 
example, in the case of the phenylurea derivatives, such 
30 as, for example, linuron, isoproturon, diuron and chlor- 
toluron and mixtures thereof. The active compounds are 
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employed as finished formulations with the customary 
formulation auxiliaries, such as are described, for example 
in EP-A-0022925, EP-A-0110174 and German Patent Application 
Publication No. DE-A- 353 8247. The suspoemulsion can be 
5 mixed intimately by, for example, wet grinding. 

Aqueous dispersions are similarly also used as 
starting substances in the case of the sulfonylurea 
derivatives, such as, for example, amidosulf uron, as has 
been proposed in German Patent Application Publication No. 
10 DE-A-411644 . 5 (EP-A-0514768) . The aqueous dispersion phase 
can be brought together with the organic active compound 
solution phase, for example, in accordance with EP-A- 
0130370. 

The weight ratio of aqueous to organic phase can 
15 be 1:1.5 to 50:1, but preferably 1:1 to 35:1. 



Examples of the novel suspoemulsions according to 
the invention are listed in the following Tables I a and I 
b, without the invention being limited thereto. 
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CIAIMS : 

1. A suspoemulsion comprising 0.1 to 20% by weight of 
fenoxaprop- ethyl as a stereoisomer mixture or as the D(+)- 
isomer, 0.1 to 60% by weight of at least one herbicidal 

5 active compound from the sulfonylurea series or the phenyl 
urea series, 2 to 70% by weight of an aromatic solvent or 
solvent mixture, and 0.1 to 30% by weight of a surfactant 
combination of ethoxylated tristyrylphenol and ethoxylated 
sterically modified synthesis alcohol of average chain 
10 length C i3/ each of which can be phosphated and neutralized 
with alkali or amine, wherein the ratio of ethoxylated 
tristyrylphenol and ethoxylated sterically modified 
synthesis alcohol is 25:1 to 1:35. 

2. A suspoemulsion as claimed in claim 1 comprising 
15 0.2 to 10% by weight of f enoxaprop-ethyl as a stereoisomer 

mixture or as the D(+) -isomer, 1 to 45% by weight of at 
least one herbicidal active compound from the sulfonylurea 
series or the phenyl urea series, 3 to 50% by weight of an 
aromatic solvent or solvent mixture, and 0.5 to 20% by 
20 weight of the surfactant combination, wherein the ratio of 
ethoxylated tristyrylphenol and ethoxylated sterically 
modified synthesis alcohol is 4:1 to 1:8. 

3. A suspoemulsion as claimed in claim 1 or 2, which 
comprises a solvent mixture of an aromatic solvent and a 

25 naturally occurring oil of animal or vegetable origin. 

4. A suspoemulsion as claimed in any one of claims 1 
to 3, which additionally comprises another surfactant and/or 
customary auxiliaries from the series comprising wetting 
agents, dispersing agents, foam suppressants, thickeners, 

30 preservatives and antifreeze agents. 
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5. A suspoemulsion as claimed in any one of claims 1 
to 4, comprising amidosulf uron and/or isoproturon. 

6. A process for the preparation of a suspoemulsion 
as claimed in any one of claims 1 to 5, which comprises 

5 bringing together dispersions of the individual active 

compounds and mixing or homogenizing them mechanically with 
the other constituents of the suspoemulsion. 

7. The use of a suspoemulsion as claimed in any one 
of claims 1 to 5 for combating undesirable plant growth. 

10 8. A method of combating undesirable plant growth, 

which comprises applying a suspoemulsion as claimed in any 
one of claims 1 to 5 to plants, plant seeds or the 
cultivation area. 

9. A composition consisting essentially of 0.1 to 20% 

15 by weight of f enoxaprop-ethyl as a stereoisomer mixture or 
as the D(+) -isomer, 0.1 to 60% by weight of at least one 
herbicidal active compound from the sulfonylurea series or 
the phenylurea series, 2 to 70% by weight of an aromatic 
solvent or solvent mixture, and 0.1 to 30% by weight of a 
20 surfactant combination of ethoxylated tristyrylphenol and 

ethoxylated sterically modified synthesis alcohol of average 
chain length Ci 3 , each of which can be phosphated and 
neutralized with alkali or amine, wherein the ratio of 
ethoxylated tristyrylphenol and ethoxylated sterically 
25 modified synthesis alcohol is 25:1 to 1:35; and, the 
composition is a suspoemulsion. 
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Abstract of the disclosure: 



Novel suspoemulsions based on f enoxaprop-ethyl 

The invention relates to storage-stable aqueous suspo- 
emulsions which comprise f enoxaprop-ethyl , a sulfonylurea 
and/or phenylurea, an aromatic solvent and a surfactant 
combination of ethoxylated tristyrylphenol and ethoxyl- 
ated synthesis alcohol , which are phosphated if appropri- 
ate, to processes for their preparation and to their use 
in plant protection • 



